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0 Retort pouch and coextruded film therefor. 

Sh A <eal iayer for use in large institutional-sized retort pouches comprises an ABA film structure wherein the A 
™ are each comoosed of a blend of a minor amount of an elastomer and a major amount of a polyole m. 
and the B layer is composed of a blend of a- major amount of an elastomer and a minor amount of a poiydefm. 
flptort pourhes made with this ABA film structure as the seal layer exhibits improved .mpaci strength. 
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RETORT POUCH AND COEXTRUOEO FILM THEREFOR 
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BACKGROUND OF THE INVENTION 

This .nvention relates generally to retort pouches. In one aspect it relates :c a 
mm for use in retort pouches wherein each layer contains elastomer ^ 
so a three layer laminate, one of which is a coextruded three ply l.lm. for us, .n .„,c ...... 

another aspect the invention relates to a method of packaging food for retorting. 

Description of the Prior Art 

There is a trend in the food packaging industry to replace metal cans;AVjn pta^c -: :r^«ys. "C,ac:y 
couches con, 31 n,ng steriiized or pre-cooked foods Such retort PO«ches^r m*-y ^ , • ^ - 
metal packages: faster cook. sterilizing time, less snei. storage s p ace. e^.er ^ 
etc. The pouches are typically three layer lam.nat.ons of an outer f^m e^g onen.ed . ,o 

oo.yester). a middle moisture and oxygen barrier film (e.g.. alum.num ^ri^Z^^Z^r a-'» 
■eat seal layer film (PP. PPRC. or LLDPE or b.ends thereof). leaves ^j^^^ le 
tvP ,cally of the polyurethane and/or maieated polyolehn types. (Tre <*» e .--„rev.^«s use. 
defined in "Description of Preferred Embodiments".) 

Urge No. «0 cans (those containing about 3.2 liters o. i.qu-l fcoai r..* .*m ..... o . ; ^ 

retort pouches. Large plastic containers used to package foods too tc:« ^ ._gn 
caLp) which do not require steri.ization to ki.l botul.sm tox.n In such cor^ners^E v.* 
m the inner heat seal layer film because of its low cost, toughness anc c;oo .moac, resis,. . Ho- ,e. 
LLDP^ cannot be used in large institutional retort pouches (vo.umetnc content larger »*, h»r » £ch 
eou^e terilization. because? softens at typica. high temperature steriiizat^n or re or tempe ™« 02. C 
and higher). Although PP or PPRC films can be and are used ,n smaller ; ,ze re* . pouches ,n he o. 
0.25 to - "ter content) because of their higher temperature res.stance. tney ^ 
size pouches because they do no, possess adequate toughness or . *0P , ^ 

r 4akaqe With small containers, hydraulic forces resulting from vert.cal :mpact are no, large. ..owe. . ••' 
"gf combers the hydraulic forces become excessive, particularly on latera sea , Because . £ 
recency there exists a definite market need for institutional s,ze pouches (greater ^ . . .... jv. 

Serabi; 2 liter and larger) possessing a tough inner ply heat sea, Mm wh.ch ,s r«:s.a n,,r 

^ZT^ZvZl'TJ** PPRC is one well established method for improve Km toughness art 
35 is ^ S «*« -°"^ver film modified with P.B is used as the ^ - 

medi a" enteral pouches used to deliver nutritional fluid to hospital patients "J*"^** 
These small 3-layer laminated pouches are typically one liter in s.ze and we.gn aPP'ox mate ./ - 
least one side of these pouches consists of an all-plastic constructs so ,h« , .. .e • -n _ - 
monitored. In order to assure adequate impact toughness, these pouches ar* £ ' — 

,o tests. Typical vertical drop heights for these products are 4-3 feet. For greater ^crop 

smaller pouches (in the order of 0.5 liters) are somet.rr.es used. However, cct.cn,-, ,, .... *r 

small for use as institutional food pouches. 

European Paten, Application O.165.791 discloses a composite film structure compns.nc ^-tt 
ing c re and polyole.in resin. The skin layers of this composite however. ^^^^ 
, 5 onstrated below, rubber (elastomer) in both the skin and core layers .mproves per.c... ar.ee o. ,.e po-c 

Summary of the Invention 

„ has been discovered that by utilizing a special coextruded inner heat sea, layer in a retortable : pcucj-. 
«,„ oroblem o. room temperature impact strength o, large containers ,s « oy o^e 
^ortabte pouches are available in a variety o, sues and constructions, thoseu.ee. <"^^W 
.Imos, all include a barrier layer and an inner seal layer. The inner seal layer of ^ • • - 



almost an mciuuo a wine - a y^' ~ ~ — ' . t ^ _ r „„ aPr ..,p r .M 

cresen, invention comorises a coextruded multilayer film wh.ch may be an *BA or , . A... .., c 
a!s ! the inner skin layer. C the outer layer, and B the core layer. As used hore.n. ,, e ,.,r.c, -aver « 
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layer of me package m contact with the food anc the cuter layer C .s adjacent :o me 'car.':? -u/sr :• 

without achesives». . . _ ........... 

The A ana B layers comprise a blend of an elastomer and a poWolefm. prsreraciy . . . m,.. , ..-■=.« .... . 
PPRC Outer skin layer C may be any polyolefin suitable for interfacing ™!n me oaner res:n •t'«.^.-v 
orefe'ably has the same comoosition as A. making the seal layer an ABA structure. Layers m ar.. = -r,-.v 
indue* sufficient elastomer to increase impact strength to the final structure. However. sK.r- ayer « ^ 
substantially less elastomer than core layer B. The amount of elastomer in me total Mm snou.c ce :n ^ 
of 50 -.vt c 'o but not more than 70 wt% and preferably not more than 60 wt%. The amount or *\«*^> ^ 
<kin ! ayer(s> A should be sufficiently small to avoid or minim.ze blocking or sucking on tne ■■- 
sufficiently large to add to the impact strength of the 3 layer structure. ABA ABC thickness ratio, m, : .,. . 
within w.de limits but preferably range from about 3:94:3 to 20:60:20. 

The present invention also includes a pouch structure per se . comprising an cuter s^uc,-^ ^ - 
barrier layer and the three ply inner seal layer of the structure descr-bed above. The three c=v 
structures are useful in retortable pouches which exhibit exceptionally high .mp:ct strong,-, ant 
particularly suitable for use in large institutional-sized retortable flexible contatners (larger , 3:. . -v- 
l 25 liters and preferably between 1.5 and 4.0 liters and most preferably between 1.6 arc ^ ■ 



Description of the Drawings 

Figure l is a cross section view of a laminated film constructed acceding :o the ere sent invention 
Figure 2 ts a pouch made from the film of Figure i. 



Description of the Preferred Embodiments 

In .ts broadest embodiment. -the invention comprises a multilayer fiim -.vhich :s particularly -jsc-.-.. <n 
retort couches. In many institutions such as hospitals, military, and schools, large retort pcucr.es nave 
potential application. A retort pouch must possess the following properties, all of which are provided or 

affpc'ied by the inner seal layers: 

i mey must be heat sealable for closing the container securely following i.li.ng: 

2. they must be flexible and yet have sufficient toughness and impact strength to enable the poyen ,o 
wimstann severe abuse testing in accordance with industry shipping standards. 

3. they must be capable of withstanding sterilization at temperatures m the range oU2i C - •„ 
*q V'ji ^ctu'ism' 

" " ' 4. they must possess non-blocking properties in that the interior opposed faces of the coma.ner must 
nc- stick together which would imoede filling of the pouch: 

5. the film used in the pouches must be processable without sticking as .i is ur.ro!ic-d :rom ir.e .:.m 
roll durir-q manufacture of the pouches and subsequent sterilization: 

5. they must have sufficient capacity to be economical. (Institutions serving large r.umcers of =oc?ie 
sr= not li^ty to use extensively containers having capacities less than one liter.) 

Although retortable pouches, one panel of which is represented as 10 in Figure i. am arariaca m 
■■.nous constructions, they generally include the following layers: an outer structural layer 1 1. a barrier layer 
,2. and a seal layer. 13 laminated together with suitable adhesive tie layers. The retort pwen -avers are 

described separately below. 

Structural Layer: The structural layer 1 1 provides structural strength, abrasive resistance and a .,n:ucOk 
surf ace for .h elouch. It normally is composed of a thermoplastic such as polyolefins. polypropylene ie/j.. 
Propylene homo polymers <PP) and copolymers], polyester, nvlcn. and the like. Biaxiaily oriented nylon arc 
b.axially oriented polyester are the preferred structural layers. Although no. essential ; to U* Pouc... ...e 

cructnral laver is preferred since as noted above it adds strength, durability, ano pnntat.n.y .0 .he ..ouch. ^ 

Barrier Layer: The barrier layer 12 is substantially impermeable to oxygen tor protecting 1..* .voc 
mPdiu^Tonliir^d in the pouch. Barrier layer materials include aluminum foil, thermoplastic f.lms such as 
Pthylene vinvl alcohol (EVOH). polyvinylidenedichloride (PVDC). polyvinyl alcohol(PVA). and 
Aluminum fo'il is the preferred barrier layer. In packaging where oxygen barrier retirements arc no; 
-.tnngent b.axially oriented nylon or polyester are sometimes employed. The ccmccs.t.ons a* mc.co. 
manufacture of barrier layers and structural layers are well known to the industry and aro cescnooa tn . e 

published literature. . 

Seal Layer: The main function of the seal layer 1 3 is to provide a substar.ee wn.cn u 'c, >..«.ot,.. 
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ifus'fctej -viih itself to seal the pouch. ^ ( 

An important aspect of the present invention is the composition of me seal ay-:-: ; 
pouch to satisfy the Six requirements mentioned above. The present mventior cor,:emo tf :-r5 -} -; : y ^ 
coextruced fiim as the sea! layer, comprising an ABA composite or an ABC comoorte - s 

,nner layer of the film. Bisa core layer, and C is the outer layer of tno fiim. ^ ^ 

The inner layer (A) {and preferably the outer layer (C)j and the core layer i*) eac* -^-^ - 
essential ingredients: a poiyolefin and an olefin.c elastomer which are oler.dec .n c.^re^ ..... ; 
layer IS elastomer rich - more than 50 wt% elastomer - and the inner layer .and pr. f v . 
is elastomer lean - less than 50 wt°' s elastomer. . ^ 

The oclvoiefin resins which are suitable for use in the practice ot th.s mver.:^ * . , ; 
elastomer are those which have a sem.-crystailine or crystalline meitmg point ot at ^ - , J^^- 
nnn-llm.ting exa noies of the polyolefins suitable for use in the practice o. this >rw . • . 
<PP> linear low density polyethylene (LLDPE) (e.g.. a copolymer of ethylene ar.c - - ^ 

4 to 12 carton atoms) and polybutytene (PB). As used m the speoncaKor. ,, c •;~'-^ e p -^ 
-polypropylene" includes homopolymers of propylene as we!! as reactor coco-ymr.- -^v--^r 
which include both random copolymers and impact copolymers. Random :opo.y.v.;.s -trrt^n - 



~ Tve oo!yorcoy»ono car. be 



about 5 wt°o ethylene or an alpha olefin monomer of 4 to 16 carbon atoms, vrz .mcaot cc-../rr r r_ . 
<rom s to 20 wt°'o ethylene or alpha olefin comonomer of 4 to 16 earoon atom?, i 
h.gnly crystalline isotactic or syndiotactlc polypropylene. The dersUy of th* PP or PPnL ranees trom 



0 39 to about 0.91Q-CC and the MFR is typically in the ranee o: 0.3 .o 5.0. B!^^ .,c . j> 

may be used. For example. LLDPE may be blended mto PP. not at a hiqh encugn ccr.cer.tra^o..j^^ - 
thermal stability, but at a concentration to favorably affect h^at sea!::b:-v. :^r- prcpyiore con^ . ,. 
inner taver A should be at least 20 wt%. t 

As demonstrated by the experiments desenbed below. PPnC (^oc^viSy ran- copolymer, g,y • 
best results -n improvements .n the impact strength and ccco- omgly \z preferred for o-oncmg witn 

5ia Te er rubber S s (elastomeric resins) which can be used ,n the practice of this invent, mduoe both 
cynthetic and natural rubbers: preferably the rubbers have a glass transition temperature Mg> of «ess ; han 
0 = C Illustrative, non-iim.ting examples of rubbers suitable for use in the cract.ee of th.s .nvervon ; nc,uce 
ooM<cbutylene (PIB). butvl rubber, halogenated butyl rubber, ethylene propylene ruboer i*P»r, mr*- 
.ropyl-ndiene rubber (EPDM). polyisoprene. polyehloropr-e. styrer.e-butadiene rubber, pcyeu^, 
^ 00 i y o r , nitrite rubbers, chlorosulfonated polyethylene, etc. while po!yisobuty!ene <Pl-> >s not « ,^ 
rubber because it cannot be vulcanized, it can be utilized in the practice of th.s invention provides .n.-. 
P!3 has a v.scosity average molecular weight (Flory) of about 900.000 to about l .5 m.l!:on. 

The >erm "rubber" as used in the specification and claims means any naijrsi or syntret-c LO-yr^r 
,.-hich can be-vulcan.zed or cured so as to exhibit elastomeric properties. For the purpose or ;ms mv*- ton. 
o'S is -onsid°red a rubber although it cannot be vulcanized. 

The terms EPM and EPDM are used in the sense of their ASTM designations iASTWD- =.-■■.. 
■s *n -thyiene-oropylene cocolymer which can be cross-linked by radiation curing :-r pc-ro^co cjr-nc 

"as used in the specification and claims the term "EPDM" means tc-rpoiyn-.-rs oi etny.3:v ? ,r . 
aicnaoiefin and non-conjugated diene. The non-conjugated dioiefin can bo straigr: cnam. ^-rc^, -nasn - 
.-vclic hydrocarbon di-olefins having about 6 to about 15 carbon atoms such a?: 
A straight chain dienes such as 1 .4-hexadiene and 1 .6-octaciene: 

8. branched chain acyclic dienes such as 5-methyM. 4-hexadiene: ^J-oir-cthyii- .o-O'/^^^.e. ... - 
5 dimethyl 1-1 . 7-octadiene and the mixed isomers of dihydro-myncene and cihycroccmor-: ^ 

C. single ring alicyclic dienes such as i ,3-cyc!cpentac:ene: J .4-:y :!o^ex^cicno: : .-ovc:o-oc.a«-!. 

and i.5-cyclododecadiene; * ^^..^ r --.«. 

D multi-ring alicyclic fused and bridged ring dienes such as :.-."::--yc*:.::r.cc-:-.o. mot: v /.. .icy'.'... - 
tadiene: bicyclo-(2.2.D-hepta-2. 5-diene: alkenyl. alkylidene. cycloa'ko^v s-^c cycioalkyiicene ncr::.:rr or.es 
-;• such as 5-methylene-2-norbornene (MNB). 5-propenyl-2-r.orbornene. 5-sop;opyi:cenc-2-norcc : ri. : r^. a-- 
cydopentenyl)-2-norbornene. 5-cyc!ohexylidene-2-norbornene. S-viny^nc.-oorren-; and r.orco-r.aCi.^-: - ^ 

Of the non-conjugated dienes typically used to prepare EPDM ;e^o!ymers the o^xrreo C: ^ ;?3 j/" 
dicyciopentadiene. 1 -.4-hexadiene. 5-methyl-2-norbomene and 5-ethyi.ccne-2-ro:borr.c-^ .-nrtiOL:^.-'./ 
ferred diolefins are 5-ethylidene-2-norbornene (ENB) and 1.4-hexadiore. ^ .« ....... 

:s EPDM elastomers and their general method of manufacture aro -ro-.vn - ::-o an .^^^ •'-"*'- 

EPDM elastomers contain about 20 to about 90 wt% ethylene, mc-o p:o ( orV.S - -.t-ci:; 30 *o 30 .v;- 
pthylene. most preferably about 35 to about 75 wt% ethylene. ^ _ 

The alpha-olefins suitable for use in the preparation of EPOM :^ p:o:o....h,.v • - 
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illustrative non-limiting examples of such alpha olefins are propylene, i-butene. i -center.-. :-i~ r . 
octene ana i-dodecene. The alpha olefin is generally incorporated into the EFCM polymer 3t ab;ut i0 • j 
about 30 wt°'o. mere preferably at about 20 to about 70 wt<V The non-conjugated ciene .s ir.^rccf «r*:« 
the EP DM at about 0.5 to about 15 wt%: more preferably about 1 to about 5 wis. e.g.. 3 w;S. 

The term "nitnle rubber" means an acrylonitnle copolymer rubber. Suitable n-.ir.ie rubbers •"^' r ; : ^ 
rubbery oolymers of i.3-butadiene and about 20-50 wt<" 3 acrylonitrile. Any nitrite rubber wh-cr. :s a 
rubber having an average molecular weight of at least 50,000 and preferably between acr-:t i«.»;<jt.-v- 
1.000.000 can be used. Commercially available nitrile rubbers suitable for the practice o; xe ir.v^;:^ 
described in Rubber World Blue Book . 1980 Edition. "Materials and Compounding lncredier.;s :o: =..-:::■.:■:. 
pages 386*406. which is incorporated herein by reference. 

Butyl rubber is a copolymer of an isoolefin and a conjugated multiolefin. The :'-.^:V*ys 
comprise a major portion of isoolefin and a minor amount, preferably not more than 2C -v. :, c. of a 
conjugated multiolefin. The preferred copolymers-compr.se about 85-99.5 wt. (preferably f, wi^i o: a 

C.-C, isoolefin. such as isobutylene. and about 15-0.5 wt% (preferably about 5-0.5 wi e y. cf a muluoiof.n of 
about 4-14 carbon atoms. These copolymers are referred io in the patents and literature as "bu:yl r-boor : 
see. for example, the textbook Synthetic Rubber by G. S. Whitby (1954 edition by John v^ey and Scrs. 
inc.). pages 608-609. etc. which is incorporated herein by reference. The term "butyl rubber" as used m : .re 
specification and claims includes the aforementioned copolymers or an iscoleiin having 4-7 carocn atoms 
and about 0.5 to "20 wt% of a conjugated multiolefin of about 4-10 carbon atoms. Preferably insse 
copolymers contain about 0.5 to about 5% conjugated multiolefin. The preferred isoolefin .5 >scbuty!ene. 
Suitable conjugated multiolefins include isoprene. butadiene, dimethyl butadiene, psperylene. etc. 

Commercial butyl rubber is a copolymer of isobutylene and minor amounts c-f iooprene. it is generally 
prepared m a slurry process using methyl chloride as a vehicle and a Fn.yJol-CrGfi-. catalyst -v: :.hc- 
polymerization initiator. The methyl chloride offers the advantage that Aid, a relatively inexpensive Fnedel- 
Crafis catalyst is soluble in it. as are the isobutylene and isoprene eomoncmers. Additionally, 'h- buty! 
rubber polymer is insoluble in the methyl chloride and precipitates out of soluvon as fine panic \ The 
polymerization is generally carried out at temperatures of about -80 9 C to -100'C. See U.S. Patent Ncs. 
2.356.128 and 2.356.129 incorporated herein by reference. 

In the halogenation process, butyl rubber in solution is contacted with chlorine or bromine in a series of 
high-intensity mixing stages. Hydrochloric or hydrobromic acid is generated during the haioger.afcn steo 
and must be neutralized. For a detailed description of the halogenation process see U.S. Patent Ncs. 
3.029.191 and 2.940.960. as well as U.S. Patent No. 3,099.644 which describes a continuous chlorinaticn 
crocess. a!! of which patents are incorporated herein by reference. 

The rubbers used in the practice of this invention are preferably utilized in their <jnvulca.ni zed state, the 
orefefred (v'o'oer is PIB. 

The core layer (3) and skin layers (A and C) of film composite *3 o'sferabiy have the fo!!r-v-c 
construction; 
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Composition (wt%) Tnic'oess 
El csto-r-er Polypi ef in {% of Tote' 



Outer Layer (C) 



0-40 60-100 3-20 

Core Layer (3) >50-75 25-<50 50-9< 

Inner Layer (a) 10-40 60-90 3-20 



Total Composite > 50-70 < 30- r0 

Preferred Construction 



Composition (wtS) Thickness 

Elastomer Polyolef in {;:- or Total } 

Outer Layer '(C) 15-30 70-35 7-15 

Core Layer (6) >55-70 30-43 70-b5 
Inner Layer [ A) 15-30 70-'i5 



- 1 -i 



Tot 3: Composite 



> 50-60 60-<50 <-7 ■-■ 



As indicated above the total elastomer content of the composite seai layer 13 ccmpr.ses more_.han 
50% in order to imoart the necessary impact strength to the pouch. The polyoiefin. par-jci/iar-y - RC. 
provides for shrinkage stability of the film and reliability without sacrificing impact strength. Tr.e etes>ome, 
in the inner layer A contributes to impact strength and heat seal strength: excessive elastomer .her*,, ■. 
undesirable since it results in roll sticking and/or container blocking. The gradient aoproacn (i.e.. rucer 
=kin and rubber rich core) yields the highest total rubber content without film blocking. 

The compositions of this invention may also include rubber extender oils as well as processing a.ds an. 

stabilizers, fillers and the like. ,. T 

Food ouches are generally steam autociaved at about i2i'C in order to s'.wim , ,- .cod. .a, 
oourhes prepared w.th the use of composite film as the seal teyw 13 accorwg -c >t -ven-on r«j., -o 
only withstand the autoclave conditions, they must also exhibit a low water loss aoih ounnq autcclavir j ,,,c 
in storage. Rubbers based on isobutylene. e.g.. PI8 and butyl rubber, have She lowest water 
transmission rate among rubbers, and also are broadly FDA regulated. Hence, Svsy are tne sc- 
rubbers for use in this invention. _ ^ 

Preoaration of compositions for each layer usable in this invention can be achieve :r. ^vc.v. ~ 
ways The comoonents may be brought into intimate contact by. for example, dry b'entfmg v «s. 
and *hen oassing the overall composition through a compounding extruder. ASternatr/ely. tne compel, 
may be fed directly to a mixing device such as a compounding extruder, h-.aa snaar ccr.:ir,uojs ~.:.<e. . .... 

roll mill or an internal mixer such as a Banbury mixer. The optional ingreo.ents previously descr=c*a ;..r. - 
added to the composition during this mixing operation. It is aiso possible So achieve ms.l rr,xmg a 
extruder section of a coextrusion apparatus. Overall, the objective is to obtain a un.torm asperm c. - 
ingredients and this is readily achieved by inducing sufficient shear ana neat to cause -e p^-- 
component's) to melt. However, time and temperature of mixing should be controlled as >s r.orm^.y .,rr. 
bv one skilled in the art so as to avoid molecular weight degradation. _ _ 

' Although ABC structures may be employed for fabrication by coextrusion. as rr.enti;r.c-d prevcus.y. ••. . 
referred to use an ABA film. This film may be coextruded by using conventional extruong ,r.c c-s*r 
-quiomem wherein one extruder casts the core layer (B) and another extruder casts iw Stan**** - 
Chill rolls and silicon rolls also may be employed in the casting process. The thrca lav*.- ccex r-.m -r.,, w 
prepared and stored as a roll for fabrication into the pouch film in subsequent operations. 
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RETORT POUCH 

As mentioned previously, the composite r,lm forms the inner seal layer of a retort pouch iCA hav,- - 
following structure: 

THICKNESS 



Preferred 

Broad Range 

COMPOSITION nils % of Total mils, l^IlLii 

Structure! Layer tnermo- °' 2S 

plastic 

Barrier Layer barrier 

resi n/f oi 1 

Seel Layer composite 2-10 60-97 4-7 >Q-90 

-'3 film 

sirsss ir.T„,sc saws x*** « - 

k fLTl ABO,..! nv.- 13 ol fts present ir.»erttio». OlB.r Se fMlm »"> «•» <"°™ s " 

rs-rsr rasas -sx: xzr»-z*. ~ 

The ^ .^^^^^t?^^, described be.ow. ,„ add-on. „ has noon 

P n?eans tha, me pouch is dropped on each o. .he four se aI ed edges and cr. on. .U« ,.,-co ■ .... 
elevation of 10 feel onto a flat metal surface. 
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EXPERIMENTS 



Effects of Rubber on Heat Seaiability of PP: 

Tests were carried out on the heat seal strength of monolayer film of various .blends^ PPa* SJOM 
(Vistaion 53708 marketed by Exxon Chem.cal Company). These tests % ^ ^.I-". 

elastomer' up to about 40 w«% improves heat sea. strength for elastomer?? Sienc Mm. ....... .■ ...... 

above 40% .n the film showed little or no improvement in heat sea. strength ho*. .. -s ; ; 

elastomer and 60% ?P a. i2i«C 'or 30 minutes reduced seal strength by only 19 .. .... 

strength was adequate for packaging purposes. 



Pouch Tests 



Pouches (t2 inch * t2 inclVand 10 inch < 13 inch, were made using a 4-n,i ,r *»• ws Kavrn; 

:r;e following cc impositions: 



Layer 
fl 

3 
C 



TA3LE i - SEAL 


LAYER F IL-< X 




Thickness 


Ccrocsit ion 


wt? 3 of Total ) 


VISTANEX L-IOO^PPRC 2 


2^/75 10 


VISTANEX L-IOOV/PPRC 2 


65/35 c"0 


VISTANEX L-100l/??RC2 


a-/75 iu 



1 ?H, EXXON Chemical Co. 

2 3 wt°* etnylene, 1 MFR 

The sea. film was laminated witn structural and barner layers to form two roll f^f^^ \ 
^abricato n 0UC h»s having the compositions of Pouches i.and 2 oescnbed .n i«ble 2. T..e «u . 
" ct ^"made from one of the ro.l stocks were ^2 < 12 and were fab Heated filleo. « ^ ^ 
P-co Pak's Model HFFtOOO Filler-sealer. The seal temperatures were about -lO'F a .» uo.- o...- 
.-/Seconds and a vertical dwell of three-fourths second and a line speed of 12 coucnes ™^ 
assures were 80 psi for horizontal seals and 70 psi for vertical seals. Pouch 1 structures -v. ,c .. 
;|ner roll stock were 10" * 13* and were made using preformed equipment a. approbate.-, the «mo 
process conditions. 
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TA5LE 2 - LA"INAT£D POUCHES 

Pouch 1 Pouch 2 

Structural Layer: PET/T3 BN/T 3 

Barrier Layer: AI/T4 AI/T4 

Seal Layer: Seal Layer X Seal Layer X 

3N - Biax nylon (60 gauge) 
AT - Aluminum Foil (35 gauge) 

T3 - Tie layer marketed by Morton Chemical as Adcote 550. 

T 4 - Tie layer marketed by Morton Chemical as Adcote 

506-40/9L10. 

PET - Biaxially oriented polyester manufactured by uu?ont 
(43"gauae) . 

The pouches were filled with 1.9 liters or 3.18 liters of liquid, and drop tested by the multiple drop test 
method before retorting. The following summarizes the test results: 

TABLE 3 - MULTIPLE DROP TESTS 

Pouch 1 (1.9 Liters) Pouch 2 (3.18 Liter - 
No. Samples Tested 50" (4 mil) 75" (4 mil) 

(Sickness of Seal Layer) 50 (7 mil) 

9 SS .,lts Passed multiple Passed multiple 

drop test drop test 

The above rests demonstrate that '{a) the retorted pouches made in accordance w.m the present 
invention exhibit improved impact strength and (b) the improved results are due to the compos.t.or. of the 
sea! layer. 

in order to assure safe handling of the pouches packed in shipping containers during j*nsit 

oouches (after filling and retorting) should pass tests established by the ASTM and/or the NSTA. Such test 
inc'ude Vibration Testing for Shipping Containers (ASTM 0999-75) and Drop Testing for Shicping Conta.n- 

(ASTM H775-61). and NSTA Test Procedures. Project IA. The pouches of the present invention pace, 
i"n shipping containers {2 stacks. 3 high) are capable of passing the ASTM tests and the more strrcent 
NSTA tests. This capability of the institution sized packages, particularly those between 1.3 and 3.5 .iters 
has not been achieved with prior art pouches. t 

The following Container Drop Tests on Pouches 1 and 2 demonstrate this capability and exempli 4 ne 

high impact strength of the pouches. . _ 

Pouches had the structures and compositions of Pouches 1 and 2 descnoeo m .able 2 and ..c.e 
sorted for about 60 minutes at about 121 -C. Corrugated cardboard cases were packec w.tn six o: e acr, 
;v-e of pouch after retorting. Each case was provided with two vertical compartments wh.cn snug.y 
contained three stacked pouches. Each case was tested by the ASTM or NSTA Drop . ests descr-oec 
above (including vibration tests prior to dropping). TABLE 4 summarizes the Container Drop .esiS. 
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TABLE a - CONTAINER PRO? TESTS 

Seal 

Layer No. 

Thick- Liouid Con- 

Pouch ness size Contents tainers Test iss r - 



Type Mils inches liters Tested Method 

1 a io-x 13 about 1.9 20 ASTK D775-61 ( 12 ,! 

2 4 12 x 12 anout 3. IS 10 aSTM D775-61 ( 12") 

and NSTA Passec 

2 7 12 x 12 about 3. IS 10 .J.STM 0775-61 

and NSTA Passes 
1 7 10 x 13 about 1.9 5 ASTM 0775-:i (12) Passes 

As indicated above the Multiple Drop Tests are carried out before sorting and the Container Crop 
Tests are carried out after retorting. Tests have shown ;hat pouches that psss She Muitide Drop Tests also 
pass the ASTM and NSTA Container Drop Tests. The Multiple Drop Tost thus proves a rehaoie. simole 
and inexpensive test for determining the quality of shipping pouches. 

Slocking Tests 

Tests using a roll of monolayer seal layer film contain.ng 65 wt% VISTANEX and 35 wt°', PPRC 
exhibited severe blocking, demonstrating the problem associated with high rubber content, me rol. stock 
used in preparing Pouches 1 and 2. however, exhibited little or no blocking. 



Claims 



1 Multilayer heat sealable and retortable film which comprises: 

(a) an inner layer comprising a blend of a major weight portion oi a pciyolefin and a minor weignt 
portion of an elastomer, said inner layer being heat sealable with itself. 

(b) a core layer comprising a blend of a major weight portion of an elastomer and a minor weight 
ccrtion of a polyolefin resin; and 

(c) an outer layer of a polyolefin; the total elastomer content in the layers ;s more :n=n 5-j 

thereof. 

2 Multilayer film according to claim 1 wherein the polyolefin in the core !ayer anc or ,nr. 3 r ayer ;s 3 
propylene polymer, preferably PPRC such as propylene impact copolymer containing irom 6 to 2l-'- c; 

ethylene. . 

3. Multilayer film according to claim 1 or claim 2 wherein the elastomer ,n iho .nner ar.cor core .aye, .s 

PIB. 

4 Multilayer film according to any of the preceding claims wherein the sa:d outer : ayer colonies .rom 
0 to 40 wt% of an elastomer and from 60 to 100 wt°'o of a polyolefin: the core layer comprises more tran 
50 wt% and not more than 75 wt% of said elastomer; and the inner layer compnses from tO to 40 w:- a of 
said elastomer, preferably with said inner layer comorising from 15 to 30 wt% of said eiastom-r anc stic 
core layer comprising from 55 to to 70 wt% of said elastomer. 

5. Coextruded multilayer film comprising an ABC layer construction wherein: 

(a) the A layer is the inner layer and comprises a blend of a prooytene pciymor soci from \0 to -*0 
wt% of an elastomer, said A layer being heat sealable with itself: 

(b) the 9 layer is the core layer comprising from more than 50 to 75 wt°'« M p.p. elastomer anc :rom 
25 to less than 50 wt% of a propylene polymer: and 



in 
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•c) the C layer is the outer layer comprising a propylene polymer and from 0 ;* -■• 

elastomer, the rasio of the thickness of ABC layers being from 3:9*1:3 to 20:50:20: and 

rd) :he total elastomer content of layers A. B. and C is more than 50 wt% but net mere :*-a- 70 
' 6 Film according :o claim 5 wherein the elastomer in the ABC layers is :he same anc <s P'B an.- 
oropviene polymer m the ABC layers is the same and is FPRC such as prcoyiene -moac: cocc y-rv- 
containing from 5 to 20% of ethylene: the C layer is the same composition as A -aver; ar.ocr wr-rc.r e 
Easterner concentration in layer 8 comprises from 55 to 70 wt". of the blenc and the concentrate c- ^ 
elastomer .n layers A and C comprise from 1 5 to 30 wt'i thereof, preferably wih the total eiastomL' ■..!-- 
of the film being greater than 50 and not more than 60 wt%. 

7. Ccexipjded multilayer film useful in retortabie pouches which comprises: 

(a) an inner seal layer comprising a blend of from 70 to 35 wt% of a oropyieno rancor .?-: -.•--c 
and 15 to 30 wt% cf P1B. said inner seal layer being heat fusible with itself: 

<b> a core layer comprising a blend of from 30 to 45 wt% of a propylene random -error—-:' "rz :<-m 
55 tc 70 wt% of PIB: 

iC ) an outer layer comprising a blend of from 70 to 85 wt% of a propylene rar.com c-r-.-rer an-. 

from 15 to 30 wt% of PiB: . t 

( d) wherein the thickness ratio of the three layers ranges (rem 3:94-3 to 20:60:20 arr ;,e «.as:c..ci 
-crt^nr of the three layers constitutes more than 50 but not more than 60 wt%. 

8 A film laminate comprising a film according to any of the preceding damns and a tarr-er layer of a 
fiim cr foil laminated to the C or outer layer of the film, preferably w.th the barrier layer being aluminum -oil 
and the laminate further comprising a structural layer laminated to the barrier layer. 

9 Retortabie oouch comprising first and second film panels, each panel comprising 3 i.>m according :o 
claim 3. said film panels hav.ng aligned edge portions heat fused together thereby dermic a container 
navsng a volume capacity of more than t liter and not more than 5 liters. 

10. Pcucn according to claim 9 wherein the panels each include a structural layer iam.nated to tne 
c-~-r;er layer and are of sufficient area to provide the container with a capacity of between 1.5 anc - liters 
-f ! icuic W sem.liquids. and the pouch is capable of withstanding multiple drop tests when f.ilec "ha 
liquid <v semiliquid before retorting, preferably with the pouch having a capacity of between 1.3 and j.s 
■u*rs anc w.th other substantially identical pouches, being capable of w.thstard.ng case croo tests as 
define -n ASTM D775-6L after retorting at a temperature of at least i2i'C and or the barrier layer cemg 
composed of aluminum foil and the structural layer being composed of biaxially oriented nylon or polyester. 

1 1. A -etcrtable. heat sealed pouch comprising: 
(a} first and second panels, each comprising; 

<V a structural film which comprises not more than 20% of the panel thickness: 

(ii) an oxygen barrier of aluminum foil and comprising not more than 20% of the panel thickness 

'-•minated to the structural film; 

liii) a film having the composition according to any of claims i to 7 and being 2 to 10 m..s tnrr< 
.vhprem ^he C layer is laminated to the barrier film or foil; 

ib) said panels having their edge portions heat sealed thereby defining an enclosed container having 

a capacity ;n excess of 1 liter; 

<c) a liauid or semiliquid substance contained in said enclosed container, said pouch ce.ng capacic 
of withstanding case drop tests in accordance with NSTA Test procedures after retorting at a temperature or 
at least i21°C. preferably with the structural layer being biaxially oriented nylon ano the poucn navir.g a 
capacity cf between 1.8 and 3.5 liters. 

12. A method of oackaging liquid or semiliquid food which comprises: 

fa) forming substantially identical panels, each comprising an cuter structural layer composed 
thermoplastic resin, a core layer of a barrier film or foil and a inner seal layer of extruded film accorc:rg t: 
any of claims 1 to 7: 

ib) superimposing one panel over the other panel with interfacing inner seal layers: 
(c) heat sealing all but one edge of the aligned edges of the oanels forming an interior pcucn :\- s v»x 
-separable internal panel portions and an opening at one edge portion: 

(drilling the interior of the panels through said opening with more than 1 liter of a perishable ii^ic 

•y semi'icuid food: 

ie) heat sealing said ooenmg thereby enclosing said food, and: 

; r," :G T : . rt jpg said filled pouch at a temperature about 121 3 C to kill botulism -ex,- -n :ccd: 
fcj oackagmc the pouch in a case: and optionally 
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(h) drop testing said case in accordance with ASTM 0775-6!. preferably 
substantially square or rectangular in shape and area of each panel fce.r.g suucer 
with a capacity of between 1.3 and 3.5 liters. 
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